We propose a way to remove Black-Hole Singularities by using a particular nonlinear electrodynamic Lagrangian that has been recently used in various astrophysics and cosmological frameworks. In particular, we adapt the cosmological analysis of Phys. Rev. D 65, 063501 (2002) to the Black Holes physics.
It is well known that the concept of Black-Hole has been considered very fascinating by scientists even before the introduction of Einstein General Relativity (see [1] for an historical review).
However, an unsolved problem concerning such objects is the presence of a spacetime singularity in their core.
Such a problem was present starting by the firsts historical papers concerning Black-Holes [2, 3, 4] and was generalized by the famous paper of Penrose [5] . It is a common opinion that this problem could be solved when a correct quantum gravity theory will be, finally, obtained, see [6] for recent developments.
In this letter, we propose a way to remove Black-Hole Singularities at a classical level, by using a particular nonlinear electrodynamic Lagrangian that has been recently used in various astrophysics, like surface of neutron stars [7] and pulsars [8] , and cosmological [9] frameworks. In particular, we will adapt the cosmological analysis in [9] to the Black Hole case.
Motivations on applying the analysis to Black Holes arise from the fact that conditions concerning the early Era of the Universe, when very high values of curvature, temperature and density were present [1] , and where matter should be identified with a primordial plasma [1, 9, 10, 11] , are similar to conditions concerning Black Holes physics. This is exactly the motivation because the singularity theorem on Black Holes has been generalized to the Universe [1, 10, 11] . On the other hand, it is well known the importance of strong magnetic fields within the Black Hole physics [1] . In the literature there are various cases where a particular analysis on Black Holes has been applied to the Universe [1, 10, 11] and vice versa [1, 10, 11, 14] .
We will re-discuss the simple case of an homogeneous and isotropic sphere that was analysed in the historical paper of Oppenheimer and Snyder [12] and, in a different approach, by Beckerdoff and Misner [13] . See also [1] for a review of the issue. In such a case, the well known Robertson-Walker line element can be used, that represents comoving hyperspherical coordinates for the star's interior [1] , and in terms of conformal time η reads
Using sin 2 χ we are choosing the case of positive curvature, which is the only one of interest because it correspond to a ball that begins at rest with a finite radius [1] .
In [1, 12, 13] the simplest model of a "star of dust " has been discussed, i.e. the case of zero pressure. In this case the stress-energy tensor is
Thus, working with 8πG = 1, c = 1, and = 1, following [9] , the Einstein field equations give only one meaningful relation
which admits the familiar cycloidal solution
that is singular for η = π. Now, let us realize our modified model. We re-introduce a more general stress-energy tensor, i.e. the one regarding a relativistic perfect fluid [1, 9] :
In this case, by restoring the ordinary time with the substitution [1, 9] dt = adη ,
the Einstein field equations give the relation
We will use the nonlinear electrodynamics Lagrangian studied in [9] . It describes the Heisenberg-Euler NLED
where G = 1 2 η αβµν F αβ F µν , and c 1 and c 2 are constants. Thus, we also use the equation of state
where (see Eq. (25) of Ref. [9] )
where B is the magnetic field associated to F . This equation of state is no longer given by the Maxwellian value. Thus, by inserting Eq. (9) and Eq. (10) into Eq. (7) one obtains [9] 
which can be solved like [9] 
This expression is not singular for values of c 1 > 0. In fact, by using elliptic functions of the first and of second kind, one gets a parabolic trend near a minimun value in t = t f for a(t) , where t f is the time which corresponds to the conformal time η = π.
In concrete terms, by calling l, m, n the solutions of the equation 8c 
where
is the elliptic function of the first kind and
is the elliptic function of the second kind.
Resuming, adapting to the Black Hole case, an cosmological analysis in [9] , we have shown that the introduction of the Heisenberg-Euler NLED (8) in the Black Hole physics can, in principle, remove the Black Hole singularity for values of c 1 > 0 in Eq. (8) .
We are going to further improve the analysis by using the Born-Infeld Lagrangian in the contex of Black Holes physics in a future work [15] .
